PATENT SPECI FI CATION (11) 1 588 883 (21) Application No. 44313/77 (22)
Filed 25 CQct. 1977 (31) Convention Application No. 737 098

(19) (32) Filed 29 Cct. 1976 (31) Convention Application No.784 365 (32)
Filed 4 April 1977 in - (33) United Staties of America (US) (44) Conplete
Speci fication published 29 April 1981 (51) INT CL3 HOJ 29/48 (52) X at
accept.ance H.D .17A2A 17A2B 17A2Y 17A4 17AY 34 4A4 4AA7 4E1 4E3A 4E3 12
- 4K8 (54) . CATHODE: STRUCTURE AND METHOD OF OPERATI NG THE SAME (71) -° \Z\é-, RCA
CORPORATI QN - a nore of the cathodes or to other grids. © 45
~Corporation 'organi zed under the |aws of the The . disadvantages. of the
convent i onal PAFENTOSPEEITTCATION s of -Akbr i cal 588:883 structure
becone even nore-serious of 30 Rockefeller Plaza, CGty- and St at:e of when
a ] oARer(213 ApblirdtiorsNe; rdH 3/73 er@ﬂ)ﬁ 5®t 1% York, @ 0; St at es of

At a(3l)ﬁevveempécatt°nl‘t°h'é37@ ~a'line source & "{‘E" decl are the
i nveghi d#2) F'ﬂ%?rz"v@ﬂtclﬁ" of eJ ectrons V\/m ch extends ov ; R 50 we

pr ay e®h oRvEp 138% to us, greater t: ’/7 A “¥he three.
Cath“ﬂ 2; ~-4 ?é” ‘ﬁeth by ‘'whi.ch it is to be' :: i 24 hnnent and
heat ' %éﬁ rticul arly . de¥ Forave®y #nd by the
“fength q ; e ec catlonpu ﬁzggf"?ﬁ(gggource 10- fo N Bijerent ;-
woul d* begs -;‘g c@gt cgleswablefor use as the This i %l ates to a

% *EBiel
cat hode S”Uﬁm 1IR3k N9ASS 1A {7AGGPARPEAARUAY 4gat hodol umTnes- 55 ture, and
-particul arly. t ’GESAGE3R4KIZAKE Ure.in cent -di splay device..1n one such

structure ‘the which-aline cathode is. -enployed. . S | ine-source
"woul d be required to-enit - elec: - Cat hode structures are wel'l “krnown in the
trons sel ecti Vel ahHODESTRIRIURE AN RETHOD GPOPBRATING!“Si Pl est_form t he
‘structure |nclué t he cathode fpmeasgur ce -woul d-functi-on as a: acathode,
| e., source of. eIectrons and’ a ' pIuralrty of discréte-sources, each of
the 60 p{7ax al Wte,yR@tA paced the fagitodes vr tq othgrogride e s rd@resenu ng

?e?\g?Ll %&i}f}l%‘n@c&:h@gl %g%ggm & S gﬂ:ﬁ?ﬁ%yﬁeni ihgl s

so asst cmépomork 10630 Uhied s%amr?sf Ahierics,0 UF6:C exampledint the Mtadd eof £) lih trol the
§"ow of de legeby dn@temet iﬂ@tjﬂ é Ehlcht ool B3 bybich sx:cméenvesa distance 58rm a

~di spl ay we, ho GREAtrta i three. ca ordance with
e T

the p
N catlnodellmtsmrmd%—ncl udes an i nsulmld mgpmlapgﬂatéme;zdmasthtoégroduce
el ectron relatgs %‘Pg%‘i c-3 I @ Jargs areq Qg 0 rdde A
Convent i AT € B0 P o ey ariﬁﬁemé'% S R cor.
t her ni oni Cathod? Strudhifies ldé hanmtwatte&thatmmt sdhdeuve@ x&ngth smeds cat hode is
posi tlﬁor?e@ }?&S fsrnaéh WUFM ls@ﬂdes t shepeathy wewldofubetion 2831973, Thi s

face. e%?@ é s@ﬂ%&' . p’@“’g’f gates®Puct ur e
enpl oys Eaﬁﬁdedfme clecttbde® a6 ProvRlas W tam cichak crete
cat hodesapamhareselqmrdélpytembdo as » @ol ormitsd f analteeomr\touldmlgn ot gtided@ cat hode are

assod- w1 Qfhgectrons pmpified By e it SROSERCE srfean focss to,foprm a\gisply. i £ f er ent
ones of aﬁgssﬁ\rﬂ;&é oq&&@th € rr 1y Ktatd& d@?lcgthaccoq%ence :[Vlth g fprese%? tion,

IRp.several

ey ; g s eetr desrepls A 75 d,
|sthtt=i~,°e catheag € a i ri

B g R toztgagﬁfﬂs gt e ol
the cat &,caﬂiUdi:ts Suré ahg) y“h&easJ groedach\/loﬁ oﬁﬁﬁ%lectﬁbd M(aﬁlzﬁ thads to -
extract @tte cithaess addy @nthmeuadenc;blot he agiessich t he |
tat hog P el e B e P ue of (i

- &hthidde G

contr e robl?;:l ' ;

Ldenti f i gﬁt, s, tthe fistk gHd da rﬂ-oat ef tBA [ gmspaCdpeiaabn mﬂ&ucahoda G hﬁde structure
by est abcaﬂB@th:'_ _.tbei cgreflly aligned th ({} t‘“" FISmPIBrfrom Fheshr ng

appr ogy | eﬁgc@ﬁ% " é%ﬁ%ﬂ TR °’?n\L§,oﬁ fit that the

t hr ee 't hpodpidaeidel aruie Gtt - d ed opdming sfieh @ cafha:l eSthb- 2180 .

i ncl udedinmtfnsé ﬁ%fd?‘the % e thﬁe% %ﬁiﬁ‘?ﬁ\?ﬁg\%ﬁ PO@#?%B;%%@SP&N liein a
-single EEF‘ d£1 7 AR ethe heat

genergt e %devefh’ aeCOEdE 1k faﬁb"%%  OFIGUNE & 1 4t HRCGie Whwalsuge accor di ng
to the &b heaygeipeatuby each ehtﬂeycagbdmt fomh dxn d:achodtf freaitre ta&mdmp meme nigs

i nvent i Oﬁtay be sufficiently 'great'so é%.F"e?f{?Ft.f:téi.i FFEaRh fnvey n- caUSI EQWS : g ::ove-  FlI GURE

2 is a.s Wé?‘/ ‘?ﬁect to one
or I|ne220 RE 1

1588883 ' 2 FIGURE 3 is a
parti-al |y broken away pers- of the el ectrode pads 16. Typically, the fila-




pective view show ng the cathode structure nent length is in the range of
from about of FIGURES 1 and 2. lcmto about 1
meter. The filanment 18 may FIGURES 4 and 5 are diagrammatic rep- be a
direciTy heated fllanent such as a tungsten 5 resentations show ng

el ectrical potential con- body which has.been cataphoretically coated 70
tours prgdent in the cathode structure accord- with an em §sive

car bonat ke Q% suitable ems- ing.to the present invention during on‘and sive u
car bonat a'‘tyay conpri se about 13% of f operation. -

[err],31% [@rr] _and 56% [err]. The FICRESSBI|s a Dartlally brpken awayZ

di aneter of the g a bieibily 19 thé SRSeds | 16TV ng a
vari ati on of- t Ii&liw&meﬁsshbﬁ&ngCﬂﬁt%da‘ﬁgé étﬁgf?ﬂfmﬁenﬂlé% fhe rkdg%?—o‘fgﬂf%‘zgﬁgﬁthode
struct:ure shomfllg?IGmRE;JrREe@dzr o ment-18° |%§w\ ouf hagtet. il :

cavity FIGU E}%%.%%?g:nm %NF

to both ends’ Ofggd : faphoretically’, _
t hrough spri ngsinng_.,_ :-l}t&sﬁpltnmgm aﬁmgmneana “Bive” carbonate ‘may cotmprise about 3y
. ofseraiing s gﬁg 15 CaCOg: er x s jagd: éIG%L B . _'[_I C
& Rt '6 lﬁaéiathl lslgﬂcnf (g STHVY 19 7 5

may be corrposeﬁ o

represent a- o Hy ke S @l tclVshérfiny a

el ectr.on cofq i rmhdd_._'.__'_ ISt/ $how 1-03 a 11i14diﬂ$8 Brmaiﬁ‘tamea&kglaéehﬁmbcngl acing ¥

0 [ .

Fgr : ]hed)(;ﬁtezjfg srig;%cture of FIGCWSKE8 ong ﬁlaﬁ%@ﬂgj‘%‘gﬁq % F.y: ex@ﬁ ﬂ;% X
) o compo o - .

filament.. F{GU G@erwlm alela@a@maﬁrrsm@a&a-vm&woyp #25. The\bprig em B %

i ncl udi ng an ajiex tshovdng? 4le@On coliitmation npro tlpms tgfa ‘teusperof \A8kg derebynpla t he

therein, is po%Vﬁ‘}edﬁ@EFelsH“%Efeﬁ t4 &4 3 d‘gﬁﬂ Pudfu I‘i@“;gé%orm ng

to the present mﬁetdﬂmemwe %@ﬁeﬁat DS, LAY SR lshPtdre 24
I ncl uded bejgie eivwingepottiofs b o of -#ad tEdr&iJRESaos’iﬁoqmd: cearrelauqal @N 85

views show - %th@emmer%rdﬂtsl @c#PoPreWEZ tlFhe*l_ Erlu_wl

qa‘ihg‘ b'mgl ons
of the apertur RGHT . z
el ectrode 25 é‘%h@ ﬁ%ﬁg @‘;‘eym %& 2 e

any good el gzt rthmthbqe strodigle) gdcdrding to; t@t)pmtmter% w be any good electncally conducnve 90

by

.'21?.
g O

mat eri al  whi ch o nvenl gan; be : Vi ew
,e%% oy «@%ﬁ% DERAMERIIE -
exdmds,eﬂylﬂaummm t he

show ng anot hen:hef cutl'ml@ mxcmeyamdqig oS the [pres k eth. sl

“. between. the .apggtuped e
Ca: hOdef SE Lﬁﬁ:t - - I;rl%w ‘of cathode 18 to the spacmg E ecaﬁ,? t95€ N
rat1o o e . indi ~cathodé’ 18 and the electrode pads 16 is typ1cally at e
bet ween the ap@ﬁﬁaHlE: eﬂdr al;eecinr mdecaﬁa’deaﬁﬂ._ e leg%}_QFi RoRExamplé, lhs:maensumﬁ&t, |
sectional vij ewacqgfdlngGaM@ml@vmmhe sac| g dibrerogbetyfee

of an indi rédtl GY%?\@ _; eErt HE :‘.; 3 e&lh m the 100
typically at S GFEES q&u&lﬁ@snowm shoge S!ééu'é&éﬁﬁﬂﬁh&s s Gﬁi *For
exanpl e in one 1@%0d| nent;;” accor di ng. to 1 he pr emetibn; iof e nbthale, struicture 10

the di st b t e, t‘i“-hé“%&"‘h"d"- 18 ispngiptiged {ay ap cleva
bart ity bk v@reﬁﬁm ok e o T i St

per specti.ve vi ev\Fm‘lmﬂsn anamstdaesecudnﬂrvueml GifirotihSheodd aﬁxdmtw\wfed,tnhecamagghode :

18 and t he apertakelois_mkﬂGUa%gtsﬁ feviss m sﬁmﬁ& ﬁltage mSGtm. pfnteifedct r ode
22 i's 25000 ,25[% : ’ i i i}:o?mof

“of FII “and 16; _,0'1m, ile ‘the apertyré .
Lhe cat hode ‘St I iR e CIREREs s aieS i e via? awﬁ?ifxtahgb frond '
cathode 18 is rfum@faatmdatn'umeeb@mwthto +1ltarblhodle stabemt 1160 mﬁltstGJRE 15
- S an ;_r:ar;? meﬁq flimensin. &g

t aken al ong te{’ﬁ‘i@

en ssi on ocgy rsméla\ﬁ%?i - ' : B ) A ouste -|? al _
Vi ews, throughuch hﬂﬁsei tcu;ﬁte lZZfThs sdilﬁ&l ﬁed:pechkna kOZPedh @k:ea‘;tﬁsca‘” ScathtdeF| GURE
16, showing : f thel gavigh it jndlades |8 lﬂ@naqlﬂeednm petloden Eoh”
el ectri cal conrf lf '." Nlirs rough the aper- -

vol t age, her gsnafd@ra. sheshd ; B Ak el RIS éggﬂg% e ¥
16. 0 volts, tehiufaces i@ iéphfr bﬂbﬂeeébmdde@bdsode lﬂtﬁe iof thefl,el@trﬂefradsr ii®die.,. by a

initially to. Afchted the ﬁeﬂﬁfﬁﬁé‘q mqﬁ %ﬁiw é%iaWF%ﬁOut |

er
+100 volts doc. thxcme_sa_saﬁtsoooﬁwtemmm lS generaaleleytrgdepadgmaitedms—% ‘dmpﬁﬂ 1730 -

e glecr
formof a cat hahRiel P Heh B eeOLAHRD choat N s

upon the speC| fléﬁl . F»@ilserpse.‘- %ﬁ‘}e ot Tthe icathdde/d8s an
v TR e
substrate-12, st s6bBrald padtioms, along tHa Qén@rh( ""’""ltag@ia%f tlﬁ‘ld{ni. +of BminideabllN the
115 whi ch i resl Lﬁ!mntalsmassoyla@mtﬁ Higerentrofienc yoltaige mbﬂtunlachpeh:eadtetemhde 22 gooNng

the entiire cathode the bottom of the cavity 14, 'includes a plu- l ength. .
This is considered the cathode™on" raljty of d| screte electrode pads 16.1t-
is pre- state.Electron transm ssion through the aper- ferable that each of
the electrode pads 16 in- tured electrode 22 can be sinply controlled 55
cl udes a surface 16a V\:hl ch |s copl anar W|th by changing the electrical

. o, o A NS 2 1 o a o~ .



65 filanment 18 are associated with different ones voltage applied to the
apertured el ectrode 22. 130 3

1, 588, 883 ~3. The action of the

el ectrode pads in the con- :tig ElLGURE 5.:#t can be seen that in the trol of
the cathode is such that-the el _r_ode "off" state, with the control pad
sufficiently.pads' 16 can al.so.be: referred to as control negative ygth
nespect.to the ecathode (-5 pads 16. 1)
volts d.c.), the electrical potential contour |s 5.  In the cathbee’
strucsure 10, each pad 16 such LB8&88%B| ectrons enitted at the c@-hode 70
is in fi. _t Ot hRsUXat bodecan barseenCihirCNBEr | bed by a
pot ent i o?%é eé}ﬁéc?é&&%%d%& ctufit’ rsouke; debchq boulol iad \sefficieatly / potenti al
Wel | s mls ki giocie rfeemghite: weongrerchnﬁgewa§ ffé{? %h%tml eyigbp! ying the
desired PN & ShoR s w&egihat ekl (50 Siakoid Co0
potent i a) idded

St &atd:rahﬂsgtibar eyenpcedmilrm meévi ng t he

cat hode. 1816, tha mels:ontﬁbns iabolvey cant h elrmaes C‘e t ﬁ*‘—s“Ch I't. should
be not eobetgl%tav %fr}t‘i;:z aﬁﬂﬁg“gc@ﬁ%f%edw ﬁ %,ﬂfect ively
trangjor mdﬁt’%‘t sat lns a b hoted 6723 ﬂtefe heowm ngo a

pl urg{)r t%ﬁ ; . gdbedxn thatheusabwesﬁdels@rdm@dﬂﬂmff state to
occur . ' Tihe actdl!ralrt!)bﬂ @éll h@ieS,» s%cln ¢ing C%E:E‘UF‘ s°§f t;égct;‘;fi ﬁ%‘@essar y

condi ti @“‘F"é‘edt Brap spet cmirmh ‘°dt i Wokehti E;gst ggan be’ phot o-

Zer o gpot a@{mu i elbsenb \ghe twelyl sagr | go
det er m neda &radnaay etahiepnsdzttnedubstrm sse & 0§ thw %‘gﬁ gontrol pad

80 on a liﬂ %t‘a‘ﬁlfésPF ;%Whafq g ' & region of
space i ngy e -. | OEuiERd, Ak t

o

x}sgahﬁbﬁvpeﬁiedstdanﬂﬁ‘l agntire
| ocatyed’ gkl ne et b uctseapoc;attahgmm‘a:nwabzedap@rtase can be

accur at %ﬂwdeca@hbde mévded azbﬁerﬂat‘ticho gﬁai ic gﬁh& %us af gﬁeﬁ
obt ai ne ik i ased
control gq?“‘%ﬁp%g%g %a,oah%'gi dl.gnﬂﬁl emnédtls agwhmgés, feembdrfed produces a

pot erysi avalent dffrthmmhomhllcmadd g whith &g‘ﬁ Bing U regvionshie deseritiedid8Q1. i n t he

- cat hode. is typifallyc loe  iescas fent o t%ﬁdegﬁﬁ[ﬁg Jfrthg SpShLucture, it
%ﬁ trLl srm lnﬁ-ﬁqﬁ, enflon, alldwy @lodiatich Rﬂﬁvedaﬁ | ong as the

is i mor%tﬁ“ﬁ
control g@aghs, prafitCin veaﬁ(ﬁ s VédnthoD Crhd edddlttomts thﬂomdxetbasn “pn;’ gdt ToffT i ed,

spacrmgsel@ertnw@em fmm Heweyess h wolis Phe
el errentsé%%ey\gh ftL% &Sggf&rﬁ% argﬁfﬁ%e i%ﬁlemﬁonventlonal

cont rol a,laml ” rcmimelj go is
typr cal | i dmahm:daquathédecmtcuué the caE‘H s‘at" Itﬂat!es That
a35co t“r gpul ral%ler?r‘;‘éd 1s onﬁ%dgff:m OE‘ ¢ . :r;rd@?ure of
the pres nﬂﬂt“?s e PR i) fﬂ%%f venti on
al | ows nﬁduh:atof(m ﬁr& smg"l ﬁrg‘e chppmemtmugmvtaen tapeprreddOt h cont r ol
ocatedh FIG “onf’ owfrom t he

the ddthc qse@s
cat hotle ﬁ%ﬁf@me ex&g%p :gm a;% e 0% there is
a Slgnlfmn& BECRESusing AR fegdt mm ‘onmﬁfésenﬁso vary t he
anount smqtemztlwnemsltmdellmtid BURES of] - Sion { rqeig fmifornp becmise oft the guifornthar ge, whi ch
passe $6 . g iy Resr. lm?}j heBtrio-apgr @Wé“glﬁﬂﬁé?aé%fh“gépgét ur ed

el ect odhe fﬂtodbfﬂiﬁ °ﬁ’ QB Urfeihive | 1 41 vEQRGE I | 60 Brevfoily T Qekeeisd UG UT €.
the "on' pcﬁ&xﬁlexft:henméde.t he cat hode | Sathods¢ isdturbis . shovin RNBIGURESI 60 be not ed
at this t T yopgRected| nt&%d’é%;gé&%%éﬁ tgg%t Mgh%%“tuéﬁs EE?;%"&W 100 t he
contrgl ITOE ' p rge

tont r%l ,pdtdaﬁﬂ%g&hemeﬁ etk filsr, plht‘gk 2ehgre (aapdaad@ thz ‘ glt he "on"
time i ncueai;ls;e@nttaheon@mwm shon d tmlb offthe payitp rlesethtmctur#vemaceen

neroos gt ool B iy e e e
DOt ensi aluodah sétidegiie® by Yo it . e ey o atriggsi ng the
‘on" 40- cussedh ubﬂlektroafolt&aemwaometr@aumescamm Espdntouef eonmnfent erhtiotie t he

cat hode %ﬁ?@ g’l}% B’hllogﬂqyentnem’ %Plét;tr gﬁhe‘}ﬁaﬂﬂg t he

expect ed m‘ﬁg—# Pltghant i;te @353 tﬁcnﬁ. Bgtha woul d be

t hat wcrea;amtrtg thelfon egat withethe tdtho8100) e fieer @m&eds tahas‘e iadfinedBr & 19§ at € em s-
pot ent i atndgthe gontrol_pass rap eound weltaged (0 nsliahicmsmfe pfsqneﬂ, 8 dui valts W f or m because

o ihe e TS Cli R e P e B

cat hode- jRscRl Ghkakd, Gnd B bRk Splats026 Dbk aovélie to the
el ectgsonspemmid tledodey Ho GéfQring now noneolhmated electrons (ex) from the aper- 130 t he
cat hode being repelled by the negative A variation of the previously
descri bed potential of the el ectrode. cathode structure is

shown in FIGURES 6. This unexpected control behavi our of the and 7. The
structure is substantially the sanme cathode structure of the present
|nvent|on ‘as t he structure prevrously descrlbed except 50 “can be -

Y b N a I T T T 1



Referring nowto FIGURE 4, it can be of the structure, shown in FI GURES 6
and 60 seen that in the "on" state, with the cathode 7,. the filter plates
26 can_be maintained at a 125 and the control pads at ground voltage (O
slight positive. potential, e.g., +5 volts .d.c. volts), the electrical
potential contour is such wth respect to the ground potential (0 volts)

that the electrons enmitted at the cathode are of the cathode 18.. Wth

at ing para- attracted toward, and thhen pass through, thé neters,\
Jplates 26 serve to renpve 65 apertured el ectrode. However,
referriny~haw ... .noncal.l i.mated el ectronsyhfeggrl) from the aper- 130 4

1, 588, 883 red

ecttod hown di ir u u g f blé
eI ect rode 22 g;gteF i-.g e ass own 13 % ca y ra means orr %ﬁhﬁﬁgﬁ ra :t h

undesi.rabl e i nmay (EbJREer&ed Mltha m@mweﬂu;epual hétheMcmr Icatttes padsn16eraaoltowon [ s sJ'
to dispose |ioF*%§’teP3b . : lbg éﬁtr "

30 between t : 1 g rx&%

beam t hr ough' l261 chrk GUFQE;uatEa 1" t:rdh:smdmﬁiefeabt ehoho f:roﬁc&saop ween - thé) &ol&ihﬁrt ur ed

el ectrode (not Spg s ¢t¢°@%@$~g§r}]af ﬂ@mv ; t&a@des 39 wdt thercets b oedst 1§: e
soraton | qobge ik e b L TR |
30 so as fo " --:gaheeﬂtsrete&ains th@&l'b—beh uﬁtoti .toﬂuotqﬁ er- 1o achi-e '
shorts from deph eng ‘bet. Ween t he: ;qse%lé&tér onlas 611 cpf ftlt;rttl:talsucmre @bgvhrlmat i on

of the extract S o 9 °s

control may pe%ﬁﬁr tﬂw %ﬁ?&gﬂ (Efgaf'ﬁé'op“;g ‘% tr?ﬁf Satign T
elec-- 10 ing txb}ﬁaxﬂadphotﬂg teﬁ;reumw,rnoawdﬁe s:bgatifet ptetial - barrier re oo didsg are’

closer to the éﬁﬁ: lg%ﬁg 1'? oico %E;gﬂgnl L pmmmgot@sﬂt@lfﬁdr s-
ﬂ 0’

shown) t han t he ¢£0 Y] that the n tial s tr
I n operati ogp ofm s &tthuetdlb&%on ' 'ie/ndebxﬁblkt fssh@dt}lﬁgfs& A oésm;ﬂ e 8

previously Fl| GaReEe ¢gectiidaleredisy aﬂfﬂ@rﬁlﬁq “@Oﬁd& @fedetsmlmbeh# lengéla‘tfho e
structure, -shB?N}?Ws]"na m\% % lﬁ?‘%&“ﬁ‘ﬁ \/ﬂ“‘taﬁf':l?"eé

FI GURES 6 and Biomhites e O et - ,f ahotant U reby

"int erspersgsqgwhexﬁﬁnﬁlaymfoarﬂd m:peplatsr fme 5 rctaa By ifle aﬂa:hon electrods %0
negati ve' pot enEﬁs‘d gse )al  cegriente: [of) negative

careful choi cef gglﬂg §£ﬂﬁf ty e : +
plate .and Subsﬁ'albﬁ 16w NeRetefital Qdsisti e

circunscri bag fcmpata'éhtsrdn@udm4_ éﬁpoérémlslrt@ousseﬁx ébziﬁ{]gw crinted elbe- B3

that the net p @p% Al o ','1;1 § sipele:
desirable for rilsdﬂ 31 ' 1€ is n%cessary

el ectrical resi Jhe \co:tdyantfret hmknggpﬁaﬂes 130000 |thwe1he fap&tuﬁbdrmmrtteycaaibtcngf t he

| ength of bas:| @y Wptersa £ rREoviGRiE: o APFOPTiatel ot [ehopesi- ngp -
%s"f?a h%; iz RS %xs;’g% 16
O

this way, the: vE'-'
m&oh aGtbidRE y;ﬁduréd)aectr&tﬁ zrz(mt» E:ﬁhdepﬁﬂﬁ-, such

are effectively Géi
a material byte tﬁo»@e
For the {11 68r S ut@t“‘ e tﬁ%&o@agg% S G
el ectrodes 90 ﬂ{aesxbl msrsﬁus

alternating se@nmntlsmt‘;ﬁllyn tctivee pathy. betwehatapmirgd dircydde glap eke the &drm of any

resistivity. Of#acentfr | Thescosyaporatiye. d ity ¢ etigl | Whigh e
mat eri al mr‘éh&%“‘g A iﬁnﬂ%@ e °§m3§n urﬂe@"fsg? e%‘é%‘n“t‘“%‘f ’gl 3“’
beam sirable |t1&\l\foﬁimﬂmf lof. Glikbe.  tonddicaitel yadtsytsandAIst]eﬁlfmhgh l:uet ﬁremiusl Ndeadribed: '
extract ed -f r orf¥ PrREdeCETPOes P8 in 9’93“" Hecabi qathp s V‘H‘ick
Canta - 1 ol R t@t@tﬂtt&@t‘éﬁgurﬁ i sztagt ed
as a buffer *I &Mﬁﬁumﬂdﬂﬁﬁnm @ padocen-3 7§§15va1hﬁ @&sﬂﬂ@. R ng
which is di spogé-dGaomoﬁﬁthmvvllﬂﬂ&ewhldi arehi aybry- vaiiaGoit |hmmws itg¢ mceséamthht

variations are?j %’?‘ ﬁﬁlg‘;efb FEQI yﬁ%m}tﬁ a?P@l‘“%fﬂ‘mﬂc‘ _%M] n ..

every vari atsko%m 5) %ongr sistdnSe- RE&Rduive L2} GhotdkHal

o

fired at [er r] pamhhtnuhgﬂ nd;mdorﬂobpnﬂf OCibe kahalapas!: e:amiale,Bﬁ thenca&m&aat er
satrated 10% f the '@%gﬁ%% ?Q.EWB SHREdﬁst gl
posi - 100 phera 'ggfy ¢ Vﬁgg F t \{’QP eg’E %l

relative togh he lﬂaiohedﬁstﬁ&sthﬁﬁmdeﬁﬁblstmt‘dﬂ-tytmde 2za out 0 ms square. 125 .

el ectron extra ttiop ac .v1¢ensuhst@a&11brodléorm

structure acco%ﬁ “%}@ 5o, i€ ol O m@? %&EW fo the
present inventi elecb:ﬂ:alofr iall 6F - R - doheddl b aff)ﬂ,apmesg oy I near

apertures 24gs: Afluencigg the rregionodt ab Fadjaccatt doouied * t the: Gatlyide @ad ftheodperningl clecarsdesbeowsy.i N -
FIGURE 11. O; the apertured 105 discrete control pads, it is desirable to
ensure el ectrode may -be defined by a plurality of -that no deposits from
the enissive cathode ~wres, as: shown in FIGURE -12. Thus, the form

el ectrically conductive paths between apertured el ectrode may take the
form of _any adj acent cont roI pads These evaporat | ve de- electrically

e - e




at right angles to the surfaces 16a of the: the relative spacing and
orientation of the electrode pads 16 are preferable since such el enent s
be such that the control pads are 55 grooves offer strong resistance to _
conductive capabl e of creating a potentLaI - well around 120 paths

form ng' between adj acent control pads. 't he cat hode. For - exanple, in the
cat hode General I'y,” grooves-28.in the range of from structure sho n
FKRGURE 13, the control about .13mmto- about . 25mmin depth have ags 16
are posjtioned to one side of the been found to be satisfactory,- S
cathode. 18, but closer to the apedd8®383 eloc. 60 1o sone instanscds, an
desi rabl 0 relation. “As in" the previousl25 action
occurs b%bdﬁ%gﬂga&d e%rg‘sﬁgffg%%ﬁﬂg‘n;fhg;mﬁ&dﬂ&ﬁ%ﬂg@@m lioﬂlo of/ lgtiehrsu bstantially
uni-f or m kuiteds lhercmh@eby heﬁ@dtlwobasmds &‘h thedg 18 Hase f?ﬁﬂ ,ﬁgﬁ °l§l ong the

er by oL o SR o s e to the

previ ot SE S:hdeb!&i:l@l’lﬁ&udetul ol oo 11 énkiCb'i onmneent ial of
t one  contlend tqaadlue afah «exttabyivh pokeetial p o;ﬁzgmfcraice af ftlfeeqaépd;eli?bétwaegr 65

CO} T
i nfl uencP&%‘b ine ﬁ“‘%)!*‘“&?ﬁ’eéﬂ‘}‘a‘tﬁent;?'@%ﬁggf “ﬁi t&gzgf‘ﬁ éthe
apert appeat'i_’ across ensure ‘that the electrical pormna P 8%3
5 sub aﬂtetlaigthyofLui¢ Ezﬂliom @dnOBeliniidard | eveglénhbebind teleecathodects Wwetd dpfimsd. ng r el at i on.
As in thdzrmlemeo:assbf e lhpwbtes,ldemhpér Exemebry %ﬁ%ﬁvmﬁ% " fisable

errbodl e AJ0Le, as dipohe 6ﬁ§stiqe°§;t 8”FSF F BSHE i s heat ed
ass | irodnded cw pads Can@ S Al ﬁﬂbecfh SR preferdér T g0t
t her et rmughelatrqsbtnenkh almsgnads enhmap -for singapairsof ofic ‘¢tlévmods|padst rode pads

116. EacfHon32 hlléfto P‘h@ lh e §ach6 <t e
el ectr odgﬁagzgf&aﬂﬁ Iv#x p%@%hgﬁ T rezsealg&é q}%ing&a ow m con

undes g aliflecledplC i8R dathodecid opqmptoyaﬂ Umztle, M;om:irut-hessal ters
the val ugidmcgs! hﬁé?theaﬂeﬁlmnh og e:g:pWalmrems ?)‘Egﬂéoﬁggzée thropg é“?m@ hode 18. It
is pre- T i ne: (ool alipe that a
conduct i g, . e}i‘%& w&wﬁ e dae ohdel 118 eeafﬁrmné’onm .

di spoged cdwldlvm!i at!h:éy G‘h ihmdbﬂﬂﬁmatmabr dﬁinlﬂatSOlZZ liBctude Tpetiopn IIZ@g\!hl ‘agh ent

whi ch appgk the 75 the

lengt h of‘t?f’?“;&%‘g ”“E‘ﬁ%ﬁm‘ H%’b“ o tﬁgmee‘ﬁa%‘g%%‘ﬂfmpﬁgﬁﬁmde is vell

defi ned. atlhyeomgbf dnheni hﬂlefcbd—t ed pdi oft Paced s

el ect ﬂOcéPCt hmc%ﬁl onsSaautbemaes éﬂsovelZa anel X1ieeupiow shich the 393 This is
pos-  f ol E 5 A i ngﬁur Hear, ;ﬁgg?ﬁ%%’éﬁf“ Pnpapuse t he
cavity i WHIDSdpb@kCackdss the MAGHRT S OMrehidh © EheRE 1 daiand 15,
surroundeld hejtet llemeng 32 i |isofated Sfrogin the a p2d.- Thel@ird Isrtbstraee 2Us dm:dcm sg-that it is
pr ef edbIcE "{;ﬁh @2&6 ‘f“?ﬁ“‘suc C“—af? ngs # cmre cﬁaﬂgﬂ"m 18%ch
0pposi ngcaﬁd ety BT s Jofold pddVigokbioris

116 to bes dieethwlv caﬂﬁdmaeetpechatn ene6h walch emenmn rthapmcﬁadls to t he
probl em eézgé bstaflfeilwceﬁ%nsolﬁm e!qnslgarelrdgfl@fjI e thqdeé ter ‘
vol t ad® g[.,fm%b@pg,eaﬁ‘g Ss "%’é f the'
cat hode Z&cmtrdaec oﬂnét ) 4R f préséil i@ de putegagl aasyua

FI GURE 1Wherl=ﬁeel§ 3‘"“‘5‘ kﬁtamlecatedaﬁmﬂ nhdnicse«lt ¢a _ﬁvetmtmd Nﬁm@atc@s hq)de haVI ng a
| ow @ It ) ort DEAET m% n?g{ Such a
struct? ref vélﬁ@é gequuadefom escu is wh SVEEpUAHN tCPsB;ﬁra&U ed as
31, may M@B MOhéatghodeﬂmmMmst r &t she l:Ectadnd adanDmto Befmr dae ones of
the 32, &eh Lriokidins rdéame%nc@htc?ﬂl ! TIGHRE éﬁatémg)éags 116. The
f eedt hp o igﬁf@ﬁ‘ s ﬁ%‘ﬂ?ﬂm 3&1 J:ﬁéﬁ lerlasal

t'er nmi nal: swek@ Ip@e‘rtdndrtﬁe &it-3f ﬁbﬁesﬁ SoR clitp

ca-'

body 34 d?lmg%thﬁ ‘Bs“ableomm |n ut maeqdmondie o i}y 4e dapad mat er i aI is
coat ed wdg%%f %ﬁ% SO ;lsog b AT ti ve body
36 m.sghdiametemmhm 15 96" o e end'yQ)ﬂﬁﬁQiﬂ-dﬁeh)b provi de
a | ayer. 38 df m@m@sm@dmat €10 he - Tvolzage on-the gatpdd diamdter gemiedbeopposi ng

i nsul at i S ‘i‘ﬁg‘é‘g&"gy 2 "Fdﬁéﬁ‘lﬁ%ﬁﬂ%s‘a‘[“i’ﬂ? P@%&hs"‘" or 212a
SHHHE: I
‘and 214a sietie WhIFE .i"f?ﬁé" 5"%&%{ agad%ere %0 16 i?é‘ﬁlhb&ﬁrf&&e%ﬁé’gv&ed

el ect rsocaéverploztaeatbnsahentob Theiﬁﬁum‘ | Sqppboathn. Alsbhthe clisé f Wk nfgerng;a-swﬁit rate

t he indi l"\‘}@ 152 ' povin -vomtagfethOde tﬁ@ 1EW ween and in
ort hogon %

b _CI’ x . . to the
opposi ng D3I aétESf 21&2:0«951 ealé n

.' %

i %

dk nes olated rrom the
214. THse thetlectpds pislsliG@ofecach]st inmebegdss dt BUw: be%tedehntsm mo@m@fbf t he
cathode by the in- face 216a havinhg thereon a' conductive back 100

sul ating-body 34. The indirectly heated line plate 120. In this structure,
contact term nals cathode 31 can then be considered to function 218 are
connected to el ectrode pad portions as the directly heated cat hode except
~that it 116e mhlch extend behlnd t he cathode 18 exhlblts substantlally"

T I . Y b1 T I o,



strong function of the cathode dianeter. More of the electrode pads. Due

to the fact' that specifically, the larger the cathode dianeter, the

cathode 18 of FIGURES 15 and 16 is the | arger the cut-off voltage required.

For between the electrode pad 116, for a com 50 sone applications,

this -strong relationship be- parable cathode dianmeter, relatively smal | er

115 * t the cat hode di aneter and the cut-off - vol tages aré necessary -
vieu

for cut ‘as com vol tage may be undesirable. = pared't o
the pre st described. cathode One variation which ni ni m zes the depen-
structure &f FILGURES 1-3.- This situat |1é§§,&!éncv of the cut-off voltag

the cathode e Maswd @PIFEGURES J6LEE Ahn bEASRAS cleldobe BRR SR Aronsd Bovi€h. aeml egs | S
shown i n Fl GUkRiried. Nariatibadmdybinclids: eteheuﬂepdnl_e rsgid wahele: ae paddh d'écut:dneua:ut of f
120 and is gewblr jex! ::E@s. plye pne. sides of 1gy, "eﬁﬂh@e SP%*’E %sﬂﬁ Pl&‘&stttgode !

di amet er ﬁ{\a cﬁgg elh TORHGR previoubiy: bk

| arger diaret @ dﬁ&. Waldaihocreemueﬁrermmp&ewfontdaﬁ ﬁm&ung)u&kqatedescr i bem

cat hode  qui FEGUEE%I— yP-sl2iand) 14- For gxamiile, den%n% ﬂl‘dﬂmqmt | ‘!“F'GURES
1-3, but incl B@sviEHE i, e aper I B ﬁg{\ TRk oPid oy Wn

several vagg aklmmedt'?a'ﬁroﬁg" . sole BnddiaSdre ipfd ort cathddDkrué iDitcordbh&Oritht he use
of a larger divided fot tricting elecion @missie) S (tlﬂmt&hm mhmlnead dilre possi intlade- 75

met er cat hode?;@ﬂ?ﬁs |_n | oup % Ca 'hOdesenrteg
B e ek A

e taptpleme | ect rode .pads
116. In this g WPy (o1 S ParEn, @ﬁﬁ?ﬁ,@ﬂ%mnt

the |ine ca§hade pid usggl?san;d erespeateruemdu@eaﬁ@ 1§ hﬁpdssaaanesmd/&hwge in'a

directly tweemo:aygsthedst K g Gg(% ‘heat ed ca-hode." . 89
2 ‘: >:‘.j esﬂ% ml‘%ﬂ ﬂl‘:lc et

the el ect rodeP‘n; 1 : . |
mintstent. di$play device. ... - pads extend laterally of said: cathode in ,a588 883 '
6 tures shown in.FL GURES 16- 18 can be tura*dndirsgorr @u!lek‘saicllnalter’ﬂeiME1 o5
f 3 - (o)
movi ng frodd HAT LA} F r%%ﬁs%metﬁe psggi spacpl; along aid

cat hode. to sai- eﬂ/m&ylﬂpne
side of t he e’mem&al ohnirlortwimpl-aaeswhm Gbstrate. , t he

w@a@c Wi L 5
tions may | cI _‘ , _j:-_ -'.pa's-""' . %
filter plates a&bﬁ a f leaClO bHe BF balid)é o 3 ifg Wrieoﬁﬁosmgoosed
on said i nsul a:adsnngButbyt m'..ete portions _of * said) ﬂa@!RESl iﬂthaﬂBﬂ.;:!s atmﬁoml beFor '
exanpl €, sy ef\ ";,-: tP G@Fﬁ?‘emfsndacm oﬁﬂ 08, SEEC 3 ) "
d| sussed tsﬂe up;,g 'alemss.&_ | EhciM g A Qledth
""" amhtevmions ocmﬂ)mtlmdsiq iz, 10
- ated: with: ¢ en§§g@f% tg Fur e
nnq ﬁgéfﬁq‘ efa;'ﬁ‘ "aﬁ”ﬁmﬁi aaliaa 9

fdulnCeitice of sald cath

a buffer: Iayer bfAt_', X g _
11. Acathode%t“i“c (f;}el | &E ure.in -
whi ch con- 4l asgm ':;thdle\bbhcﬁﬁeﬁaiéév?dhi&tm&ﬁ AR dsngp M~ forkin dgs are
fixedly ali gneClaini2 in: wleszsd:ﬂme @@nd;rmemest |ctomu=tiyembposed on': sal d-t ant al um
to a cathode. TAFFEHYCRRRIEAIMERL, 4 b\l ‘gl;“" t'ﬁ_sw"‘h
80 present i nvegils B ko Crkseal S s+ mgﬁﬁﬁﬁﬂﬁ Tucture
i n. accordags:eanv\hdnhctﬁlkeetbdﬁhm@urce |'n'_ mﬁuaﬁrematdaadhnee wxehnylwf
Cains:1-4 in Wil e ._ i .3_ g at least one -
pads extend | g qrRLLY 3 fapetfd eg"g‘e Bijapels) 'am?-'- Pehs e DD Adjaget -
apertured ele e 1 o VHATY V\ECLAl M. -"A- cathode structure in accordance-with~ | S >
di sposed at5°a gésbtqaﬂb‘_,  shegtuse ingd ﬁ.'@awidl Giml 16 i whicheakb ele¢trodec pads are vt ch -
conpri ses: i 3. e b T LiEbd: a ‘?n""%s‘iﬁﬂl’%ﬁl Ry eidp dtojatigme
having a pl uraTmbfn Vio the spaeing Birweed ARUGHDA uc*’fftr maﬂoda&%%ﬂa@seaﬂ{m& Bl -
di screte el ecanddsmd plembdeo;:adsas ecucaﬁlaebut myhavi‘nan itiflg: dubsttare ‘whir-@h - sai d
substrate ter oo g o e Plurality of dls“mhﬂ@maie pagds on

CathOd gi! - I -accon Cemthfce hereof ide
opposi ng msulgl gmsyfwh,-- ¢ Gonk 1O f°f q’pmﬁ‘&ﬁm _
faces, .each of asmsdtv@lbpa’cetf q:aﬂmltereprat@,gea&x xtthdilg hovoss 9OmmAcEef Qhe <6l :
surface sai gqc 8 .ééber' letes hayfng gt leaspene qurface enaés'shﬂmcéiéermdmt!nhefrtb@ﬁﬂwet h sal d
across a su {oraet Ay Eéss“ Bpfigcsmy s pf
surfaces in Opﬂﬁﬂlélﬂﬂlwﬁ@ - ;; aﬁebﬁr@&nﬂé’rs&d@.{m@eiu' {i6h. fof u?.tlon
and said. cat h‘%glelme athordei taidofileed] phates ; being o Odraweisgeeleas e o e dtatede lin ddifeb-er ent -
ones of tweend %ﬁ&b?i i cald .-f“&éé%er‘ Stign cwes fram geid padsthe angthad edmect r ode
pads;, and - extending orthogonal Iy across a surface of 95
means for extracting electon enission each one of said el ectrode pads
such that fromsaid cathode, said neans conprising an separat portions of
sai d cathode are associ apertured el ectrode diposed in. spaced rela- ated
W|th dliferent opp05| ng pa| rs of sald tlon to sald cat hode and sald

. o, - Y ~ - o .




formng e \*3'} rically 105 daim2 in which said |ine cathode conprises
conductivespaths. a directly heated-- filament. 15. A
cat hode struéture in accordance with- 4. wsss,esshode structure in accor dance
D athon ! Lo skl B0 T SACTRES e ! ek ol i "cdlond Bl St g5

l'ine cathode COkHed.SEssiatidas au,emahdtgetéaesd 9 bde 6 GRBa&ered B
an indirectly hebitlegxitnd bayendt only one side of the vetse thelﬁuaceA:em adleﬁl&t'rpumsure [ ne

accordance wi t heaedg is, ¢ ﬂc é

Clains, 1-13 ‘i}f nlgkﬁﬁaé{ eeé:é{sc ;vgﬁuesftz%ﬁfn f saﬁ' &ﬁ

cat hode I sol ati CB'I'GtekE&l-F-&,cbe-nlambmse?dr bmhmeen Jca;ﬁmtsu-h

apertured el ect Pfgft?‘“gwh @?Pi?:g B‘Fﬁaﬁe‘d e¢lst;lt B did ewhich dspid msulaﬂng e'lllm‘attz)de
may ely varied

pads. ({ H eliminated, as long asa‘:ﬁ%;. means are m ﬁmmgggzé}uaur%t& %

40 3. Qcat hode structure in accordance with. cathode deposits, from

accordance Wt hyidéd for il @nfishibrl| Grosd " €CIhibh 9Gf
in which said eklecmh&#e pads a e 115 Claima Exfﬁemlaydnlothntalum ratio of the

spaci ng recesseg sol &t e fd%?ﬁ?s

el ectrode .angs s&bﬁ}m gt I‘ﬂi E@ gﬁm *Q% y%gﬁ"ﬁ@‘ftﬁ‘%glhode
18. A et hod of taopemabden aculatd det ofiche cbudershyed €l ectirode pads. I1s ago

| east about t ur BEeSHaipre “alh %ﬂ‘éﬁfﬁg‘eﬁgg‘ftra%ﬂ, e giruggre in @ecgrdance with
plurality of di%&"ﬁf O l’r'aky m jure
I n accordance with face t ereof a them onlgveﬁ BAIOHE a0 S lagse: ofld 5 Or
6, which fur®her @' GLAIM IS: —~ {9 one si igalispdsed hreamﬁoac%m@dtahnam 85
cat hode at Ieast g

‘? *Eml | afigsgtion @‘%&hdl Cross a
surface of the eiaﬁg‘d% M Ih h.mﬂat W{l pt ea,gﬁps%ﬁ“éubsg ace

pad such t hat dﬂien‘eeflsent portlons of the cat hlade a@ﬂdpposﬂgﬁp.ﬂsﬂglsur-n :
or t hogonal réda iford % &)Eé‘ft‘gt“gﬁl é&‘:ﬁ dfes éF 5
sai d surfaces o%c, She RE dg %‘ osed
in spacedpar aI bsls sueh ahatosrpdmetﬂwm amglﬁiddl faahonammss ca:ﬁcﬂl:ai p&ﬁmgeﬁ weal
cathode in p e B aswmtﬁi with differgnt| quesenf ¢ atween eaid ggnoeins .swrfaeqs, 5

so drawing e oi Q@tt.tngd@mfssﬁbna 1 ARG phd :
to said cat hodefxaﬁdaxd&pﬁdide daid Qfieaftd/\Ebhpiisin@ Min S @ag&uon'& ; Gidle GRMssoci- O
1, 588, 883 apertured electrode disposed in spaced rela- ated with diff sp(&b@wms of BdidGURES

A &?Xzﬁﬁmﬁ tﬁﬁﬁgsmﬁ%ﬁ%ﬁw o

el ectrode tra- w# aﬁhc@botlvestdx oplahcy vithe sSil4l@ aihod&]ﬁrucmrxﬁﬁccirhﬁcéﬁﬁce
bet ween said fi g ’Ina‘l."lé‘s1 s“@af“HBGFe°°“}P“§s a tﬂﬂéptﬂsﬁdlﬂ edxsmwmes

varia- 8. g Cof DAl LHELM 8 dlblRE il E&@E W‘gm
those previousl y:tad:esdnlwbehisatd lileantwd? coriprisdsi Qjandaaivdpi ter tes are

in connection \I\Pti’?e‘tdﬂé‘e ok fleraRet-st r ucy ur Lﬁa@e@ﬂwﬁ ssractgkelnnmrém jth
SUbsrrate, b IR s S ﬁggusmé:tgtg%xf‘m
cat hode Stl‘UQBU&Edd&eoﬂf}Qﬁd‘tﬂaﬁlﬁtﬁenW h as previ eyl ?5 géreoﬁﬂl
elec- Cdaim 8 inAvatote staicyre lnsvttoaiauqn tbubay b Clairhsr beH3 Ridluding ahieast romael y

i ed, and &egwesa ridiasratn
\a/.?rel [e)r o- o eveﬁ?be C%Eds? str Ucc%rur e 1n accgiﬂ‘%sg%m% P%%‘?Qc&%ce thh "

"-,-_

extracting eI5@ct romi eanhog%szflmguterxgorncgorfimlwm %lttﬁedmlnt%hhﬂﬁwh leduiody akeeg s
include 75 the Ha‘ﬁw Ich the ratlo of the spaj recessed with respecy oy fspidr mb?@r of
tantal um Thus, cfﬁfgge; HS s%&gglgmﬁid%@ ég%memo&%fﬁﬁm? podegstlucture
i n accordance Wlaﬂlch saidh veadrode Npads (matahm:de ﬂawtuqﬁ;grm“h strafel &idmMa9 I N
whi ch a conddét IIQ/;! Ia er of rml ﬁg phealicy efrtbscferex@@tgdeabds edlsuni 1100
respect denum hES& §3 d t@%ﬁ%ﬁé’@@?ﬁ’ﬂ@eﬂm é’w‘?ﬁ; ?

cat hode structurest C[Bcasttthe spa&Hfa &t fi e’ﬁ)ﬁﬁfes, each extending across a surface of the electrode O

present inventi ehsa}dsﬁl Mtessltmtlaa@t Kagtronegisefags padiech ﬂﬁzdtﬁkrmapdmdeofsxhd dathbder e in

accor dance wi’th ¥8f° E $°f"lal<’ﬂlrd|m<‘:l""‘Qsg 3”? gmppm e ooy 125
Cains 1-4 in V\'%ahrﬁlﬁl 'ioQ & anﬂe@fcén ruo?x“togml e/ InUSosition ior ltamth-
pads extend | at euicalhhg/cmiodsam fimt ploekebding @ Jrawdia edttfoecﬁdn@me ds &l dldirec-
apertured el ect figRpeedxglatively\ipisgid pgthade Apd\apes-Sition away from said pads, the method cins:

di sposed at a position spaced along said 85 I..A cathode structure, whi ch

conprises: direction fromthe cat ng substrate having a
plurality 13. A cathode structur ﬂnnﬁm&'m ith of discrete
el ectrode pads on a surface any of ai mr 1s4 kN which said substrate

t her eof ; ' has a pair of spaced opposing
I nsul ating sur- 25 a thernionic cathode positioned to one faces, each:
of said surfaces having a plurality go side of said surface, said cathode___~
ext endi ng of discrete electrode pads thereon with said across a surface-
of each,one of said electrode 'pads on said opposing surfaces in opposing
pads such that separate portlons of sald rel ation; and said cathode |s

) S L 1 11" £ £ o Y




tion to said cathode and said el ectrode pads electrode pads with at | east
a portion of 35 to extract electrons fromthe cathode in a each of said
el ectrode pads extending beyond 100 direction away from the pads.

the circunference of said cathode. 2. A cathode structure in accor dance

wth 14. A cathode structure in accordance with - Claim 1 in sai d
cat hode .conpri ses a any preceding CI ai mincluding discontinuiti i ne
cat hode. ' ' bet ween sai d el ectrode pads-tor
preventing 40 3. A cat hode structure in accor dance with catbode

depogits from forning el pctrj cLP88383 105

CONPI i SRBing GABKIGS bikBricRPotastials 3t fia" eE‘aTtHo&e hﬁrﬂt;ﬁﬁk fchrdughiresakl apertured )
15. A Cofectiadel ath lsain:tcaﬂiode iad sedd> apechane@deni t h 4 cgégode wct Ulg N
s uddd

accor dam%’-e |l’1aﬁr-!1‘¢1114alt W%L .- thh ‘%ﬂ&‘r‘};jdl' P eS td laim2 in.
t

ne cat hode

wh‘r’c ﬂddle@msiﬂbvs conpri se
groovesa d a,add, ndi rect y hea fuir:mglersm apertured anode.’ 16. A cat hode
struct ur @ |m mdm(brldan@elmmh Qg 5. ZA darHl ‘Eglagﬂfg cggdance with

“any of safdeaégrﬁj_’ e Whi ch said
cat I]gdeat &épfa%’s sw’tch%]d e meara\ﬁﬁhsacent IS between said
apert ur et cerﬂstcﬁ sﬂhdathrﬂedmchoﬂms of said el ectrode pads. electrode pads.

17. tsalfle‘”‘ﬂ\‘td e'@ nce with §.0 M §MI cat hode structure in
accordas‘xfi‘gga m ch sai d edykidiObim tare 115 Caim5 in

“Whi Gl themrﬂhdhOane&;ert ﬁespaﬁd BEcmdéECESSEd Wis0, rCunroe said isolation

bet weerpotatial pdde ctuseyciecand sai d Iaqng %’gégfscat hode to the

spaci ng=He CREEh & Spi] %‘B‘tdﬁddé"a"e iy A et B &F EpdPEf™ Ry a cat hode st ruc-
and said el ectrode pads is at |east about ture havr ng an insul ating
substrate vvrtha55 0= 1'33? plurality
of di scret b mem ggﬂi‘ {?&‘@@f cture in

- accordance with face therm&s rbmmnzs'cat ode posi ttlfooned Claim5 or
6, which further conprises: to one side of the surface with the
cathode at |east two spaced apart filter plates, each extending across a
surface of the electrode of said filter plates havr ng.at | east one surface
.pad such that different portions of the cathode 60 which is disposed in
orthogonal relation to are associated with different el ectrode pads, - 125
sai d surfaces of said electrode pads and in and_ an apertured anode

.di sposed in spaced parallel relation to the | ongitudinal axis.of relation
to said cathode in position for with- said |ine cathode, said filter plates
being so drawing electrons fromthe cathode in a direc- disposed
relatively to said cathode and aper- tion away from said pads, the nethod
com 7 ' g ' 1, 588, 883 :

7 prising establishing electrical potentials at said cathode and pass
“through said apertured el ectrode pads, said cathode and said aper- anode.
tured anode, with the potential at said el ec- 21. A nethod in accordance
with Claim 20 trode pads controlling the nmagnitude of elec- 20 in which
pul se width control is used to 5 tron flow from said cathode through sai d
nodul ate t he magni tude of said electron flow apertured anode.

through said apertured anode. 19. A nethod in.accordance with O aim 22.
A cathode structure substantially in 18 in which the electrical potential
~at said accordance with any of the cathode structures 25 el ectrode pads
is switched between two val ues, hereinbefore described with reference to
the 10 at |east one of which resul ts in a potential acconpanying

drawi ngs. well circunscribing said cathode such that electrons emtted at
sai d. cathode are sub- stantially prevented fromleaving sai d cat hode.

T. 1. M SMTH, 20. A nethod.in accordance wth Caim : - Chartered
Patent Agent, 15 19 in which another value of said electrical

- 50, Curzon Street, potential at said el ectrode pads causes el ec-

London WLY 8EU, trons enitted by said cathode to | eave said Agent .
for the Applicants. Printed for Her |\/B.j esty’s Stationery Ofice by the

Courier Press, Learnington S ed by the Patent Ofice, 25
Sout harrpton BUI | di ngs, Londo r"l IH whi ch copi es may be obt ai ned.




